test was negative. The horse was treated with penicillin and dihydrostreptomycin and further tests were done.
The bleeding time (Simplate 11, General Diagnostics, Moms Plains, NJ) was in excess of 20 minutes. Platelet retention, measured in a glass bead column, was 14% (control 75%) and clot retraction was 8% (control 62%). The activated partial thromboplastin and onestage prothrombin times were within normal limits. The latex agglutination test for fibrin degradation products was weakly positive at a I :5 dilution. Serum protein electrophoresis had a narrow-based gamma peak containing 6.3 g protein/dl and an albumin of 3.2 g/dl ( fig. 1 A, B) . The total serum protein was 12.8 g/dl by refractometric measurement, however, the biuret method gave a result of 5.4 g/dl on a serum sample diluted with distilled water. Immunoelectrophoresis was done using antisera (Miles Lab., Inc., Elkhart, IN) aginst equine immunoglobulins M, G, G(T), and A. The suspected monoclonal nature of the gamma peak was confirmed and identified tentatively as immunoglobulin G ( fig. lC, D) . Other immunoglobulin classes were present in similar concentrations to those of normal horse serum. Further study of the paraprotein is currently being conducted [5] since its physico-chemical characteristics suggest it may be related to an aggregating immunoglobulin cross-reacting with the anti-immunoglobulin G antiserum [6] . If this relation is proved then it is interesting to speculate that the ability to aggregate may account for the observed hyperviscosity. Electrophoresis of a concentrated urine specimen indicated predominantly albumin with only traces in the gamma region. A sternal bone marrow aspirate was examined and was considered normal. Lymphoblasts ( fig. 2 ) and mitotic figures ( fig. 3 ) were present rarely in the peripheral blood. Since the horse was improving clinically and no masses were evident externally or palpated rectally, he was released after seven days with a diagnosis of monoclonal gammopathy with hyperviscosity. The abnormal cells in circulation suggested an occult lymphoproliferative tumor.
Two and one-half months later the horse was hospitalized following one day of unilateral nasal hemorrhage. Physical examination found no abnormalities except the nasal hemorrhage which originated from a small pharyngeal ulcer. Laboratory data were similar to those at the original admission. The horse died acutely following a sternal bone marrow aspirate.
At necropsy the cause of death was determined to be cardiac tamponade resulting from slight laceration of the left ventricle during the sternal biopsy. Other lesions were mild, generalized lymphomegaly, pharyngeal lymphoid hyperplasia and several masses in the anterior mediastinum. The largest mass was approximately 6 cm in diameter and reddishtan colored. No gross bony lesions were detected. Imprints of bone marrow and the mass were air dried and stained with Wright's-Giemsa. Tissues were fixed in 10% neutral buffered formalin, processed routinely, and stained with hematoxylin and eosin. Selected tissues were stained with periodic acid-Schiff, Ziehl-Neelsen, and Grocott stains.
Cytologic examination of the mass showed a heterogeneous cellular population composed of plasma cells, lymphocytes, and histiocytic cells. Nuclear-cytoplasmic asynchrony was evident in plasma cells. Some had nucleoli and binucleate forms were present. Lymphocytes were in various stages of development but tended to maturity. Least frequent, but perhaps the most prominent at low magnification, were large pleomorphic histiocytic cells. These rarely were cytophagocytic and occasionally had small nucleoli. Examination of imprints of the sternal bone marrow showed myeloid hyperplasia with scattered plasma cells, sometimes binucleate. Erythroid and megakaryocytic cells were normal.
Histologically, the mass was composed of lymphocytes with plasmacytoid differentiation and large histiocytic cells resulting in a starry-sky pattern. Intensely eosinophilic cytoplasmic crystalline inclusions frequently were present in these histiocytic cells. Follicular development was absent. A similar infiltrate was present in lymph nodes, periorbital tissue, uvea, and in an angiocentric distribution in the renal parenchyma. There was marked follicular hyperplasia beneath the pharyngeal mucosa. Special stains did not aid in the identification of an etiologic agent. A diagnosis of lymphoma was made. . 4 : Sodium dodecyl sulphate-polyacrylamide gel electrophoresis of purified monoclonal protein (left) and molecular weight standards (right). The molecular weight standards were myosin (200,000), B-galactosidase ( 1 16,000), phosphorylase B (92,000), albumin (62,000) and ovalbumin (45,000).
Monoclonal gammopathy is a rare condition in the horse. In the two reported cases, the immunoglobulins were not characterized [ 1, 4] . The monoclonal protein in the present case was immunoglobulin G or an immunoglobulin of similar antigenicity. The nature of this immunoglobulin was somewhat unusual since it precipitated in distilled water which accounted for the disparity in protein concentration between the refractometric and the biuret techniques. Precipitation of euglobulins in distilled water was at one time a test for macroglobulinemia. This test was termed the 'Sia water test' but is only of historical importance since there were numerous false positives and negatives [3] . This phenomenon allowed us to easily purify the protein by washing the precipitate in distilled water and resolubilizing in saline. The purified material was denatured by heating in the presence of sodium dodecyl sulphate and then subjected to polyacrylamide gel electrophoresis along with molecular weight standards. The molecular weights of the heavy and light chains were 60,000 and 33,000 daltons, respectively ( fig. 4) . A cryoglobulin was not detected in the serum.
The hemorrhagic diathesis associated with monoclonal gammopathy usually is attributed to the very high molecular weight immunoglobulin M or polymers of immunoglobulin A, but sometimes occurs with immunoglobulin G [2] . Hemorrhage results from protein coating of platelets and endothelium. The prolonged bleeding time, poor clot retraction and decreased platelet retention with normal coagulation times support the inhibition of platelet activity as the cause for hemorrhage in this horse. Epistaxis and gastrointestinal hemorrhage are common sequelae in human patients [2] . No fecal occult blood test was done. Bleeding from the pharyngeal ulcer and the historical report of prolonged bleeding from wounds were obvious sources of blood loss in this horse.
Undiluted serum could not be analyzed in a sequential multiple analyzer or flame photometer due to the increased serum viscosity, causing a sampling error. Aspirated sample volumes are reduced with hyperviscosity. This has the effect of factitiously lowering all analytes. Following dilution of the serum, electrolytes other than sodium returned to the normal range. The cause for the hyponatremia was unclear. The in vivo effects of the hyperviscosity were exemplified by the distended retinal vasculature.
